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The 1-butyl-3-methylimidazolium cation ([bmim] + ) is a prototype organic cation that is suitable to prepare a variety of ionic liquids when combined with different anions. In the crystal structures of [bmim]Br, 1,2 the C1 proton and two C6 methylene protons are within the distances of the hydrogen bond with the bromide anion. These protons are also within the distances of the hydrogen bond with the chloride anion in the crystal structures of [bmim]Cl. 2, 3 For the purpose of investigating the effect and significance of the C1 proton-forming hydrogen bonds with anions, a 2,3-dimethyl-1-propylimidazolium cation ( Fig. 1) was designed, where a methyl-group is substituted for the C1 proton. Another feature of this cation is a shortened alkyl-chain. The butyl-chain is replaced to the propyl-chain to observe the effect of the alkyl-chain length. Herein, we report on the synthesis and X-ray crystal structure of 2,3-dimethyl-1-propylimidazolium bromide (1).
Equal molar amounts of bromopropane and 1,2-dimethylimidazole were added to a round-bottomed flask for 48 h at room temperature under an argon atmosphere. The reaction mixture was washed by ethyl acetate and dissolved in acetonitrile. This solution was kept at room temperature for 48 h. The obtained crystals were dissolved in acetonitrile at 40˚C, and then cooled to room temperature. After filtration, the crystals were dried under a vacuum for 24 h. Analysis, required for C8H15BrN2: C 43.85, H 6.90, N 12.78%; Found: C 43.60, H 7.02, N 12.69%. The melting point was 113˚C, as determined by a differential scanning calorimeter. A colorless block crystal having approximate dimensions of 0.35 × 0.30 × 0.25 mm was mounted in a loop. All measurements were carried out using a Rigaku RAXIS RAPID imaging plate area detector with graphite-monochromated Mo-Kα radiation at 93 K. The crystal and the experimental details are given in Table 1 , and the crystal structure of 1 is shown in Fig. 2 . The coordinates of nonhydrogen atoms are listed in Table 2 .
The protons at the positions of C3 and C4 and one of the methylene protons at the position of C6 are within the distances of the hydrogen bonds with the bromide anion ( Fig. 3 and Table  3 The title compound, C8H15BrN2, crystallizes in the orthorhombic space group P212121 with cell parameters a = 6.946(2), b = 11.688(4), c = 12.627(4)Å. Besides the C6 methylene protons, the C3 and C4 protons form hydrogen bonds with the bromide anion, which could be the result of substituting a methyl-group for the C1 proton. These hydrogen bonds should be critical in stabilizing the molecular structure of the title compound. These hydrogen bonds should be critically effective in stabilizing the molecular structure of 1, and it is considered to be the result of the substituted methyl-group for the C1 proton. In the [bmim]Br crystals, 1,2 the alkyl-group is commonly twisted out of the plane of the imidazolium ring at the position of C6, and the N2-C6-C7 bond angles are distributed in the narrow range of 112 -113˚. In the crystal structure of 1, the N2-C6-C7 bond angle is 112.10˚, indicating a similar twist as observed in the [bmim] + cation. The propyl-chain has a gauche conformation around the C6-C7 bond, which was also observed in the corresponding portion of the [bmim]Br crystals. In the crystal structure of 2,3-dimethyl-1-propylimidazolium chloride, 5 the N2-C6-C7 bond angle is 110.92˚ and the propyl-chain has a gauche conformation around the C6-C7 bond. This result indicates a similarity in the molecular structures of 2,3-dimethyl-1-propylimidazolium halides. Interestingly, the propyl-chains of 1 are closely associated with each other in the crystal, contributing to the generation of hydrophobic interactions with the adjacent cation. Both the shortened alkyl-chain and the substituted methyl-group for the C1 proton could be advantageous to form compact crystal packing. 
